often employed without any clear understanding as to its significance. The presence of abnormal bacteriological findings in the feces is not evidence of intestinal infection, because in the healthy subject the most efficient means for the discharge of bacteria is by the fieces.
Harvey Gushing and Livingood' many years ago classified the intestinal flora into (1) permanent or obligatory intestinal bacteria; (2) transient or facultative forms. They considered that the members of the first group are invariably present, while in the case of the second group the bacteria appear only after they are introduced with food, or by similar means. These transient bacteria do not find in the presence of the permanent flora cultural conditions which favour their perpetuation, unless they encounter or produce a pathological lesion of the mucosa. The obligatory forms, in their opinion, are also dependent to some degree upon dietetic inflhences.
It is of interest in connexion with these views of Cushing and Livingood, to refer to the experiments of Moody and Irons2 who introduced by the stomach tube suspension of Bacillus pyocyaneus,i,Bacillus prodigiosus, and Strepto-1 Cushing, Harvey, and Livingood, Louis, Tohns Hopkins Hospital Report, ix, "Experimental and Surgical Notes upon the Bacteriology of the upper portion of the Alimentary Canal, with Observations on the Establishment there of an Amicrobic State as a Preliminary to Operative Procedures on the Stomach and Small Intestine." 2 Moody, W. B., and Irons, E. E., "Invasion of Body by Bacteria from Intestinal Tract," .Tourn. Infect. Dis., xxxii, March 3, 1923. coccus hammolyticus, but who were unable to cultivate these bacteria from the blood, chyle, or viscera. Lembke,' in 1896, found from an examination of eighty-nine cases that only Bacillus coli remained constant and independent of diet.
This observation, however, was made at a time when it was not possible to differentiate colon bacilli and thus determine the presence of any abnormal strain, introduced from without, as distinct from the normal inhabitants of the patient's intestine.
Dudgeon, Wordley and Bawtree2 have distinguished two groups of colon bacilli, hbemolytic and non-hbemolytic, and by serological methods they have been able to group to a large extent haemolytic strains, but much less efficiently the non-haemolytic. The non-haemolytic strains are the common inhabitants of the normal intestinal tract of man, as they occur alone in about 85 to 90 per cent., as contrasted with the hbmolytic, but under certain abnormal conditions, such as diarrhoea and colitis, there is a striking rise in the percentage of cases with haemolytic colon bacilli (35 per cent.).
From personal experience derived from material obtained from various sources other than human, the presence of haemolytic strains has been found to be uncommon. A pure growth of haemolytic colon bacilli has been obtained from the faeces at the onset of diarrhoea in some cases, in others a limited growth of hwmolytic colon bacilli; while an abundant growth of a non-haemolytic strain has been obtained from the faeces during an attack of diarrhcea, which was not found previous to the illness. The identification of nonhwemolytic strains in the faeces is often, however, a laborious and difficult problem.
In the case of a man, under the care of Mr. Nitch, suffering from intestinal symptoms, dating from his long residence in India, and due to ulcerated granulomata of the small intestine, pure cultures were obtained from scrapings from the ulcerated surfaces of the granulomata of a non-h.emolytic colon bacillus which reacted with one of my anti-colon sera, and the examination of the patient's faeces resulted in similar findings on each occasion.
During recent years, the bacteriological methods enployed for the study of the intestinal flora have been considerably modified and elaborated, more especially by American workers. Results based on such methods of investigation, however, are open to countless fallacies unless the various factors detailed below are fully appreciated.
(1) The patient's diet, and the length of time such diet has been in force.
(2) The condition of the mouth and throat as to the presence of pyorrhoea, or other inflammatory lesions.
(3) The presence of a pathological process in the intestinal or respiratory tract.
(4) Whether there is diarrhoea, constipation, or normal action. (5) The influence of purgatives. (6) The time interval between the collection of the specimen from the patient and. the bacteriological examination.
(7) Whether contamination of the specimen of faeces with urine, or from 1 Lembke, W., " Beitrag zur Bacterienflora des Darms," Archiv f. Hygiene, 1896, xxvi, p. 293. 2 Dudgeon, L. S., Wordley, E., Bawtree, F., " On Bacillus coli Infection of the Urinary Tract, especially in relation to Heemolytic Organisms," Journ. Hygiene, xx, No. 2, October, 1921, and xxi, No. 2, December, 1922. unclean vessels, or from exposure to atmospheric conditions-especially in the Tropics-has occurred. It is largely due to the lack of knowledge of the bacterial flora of the intestinal tract in man, in normal and under abnormal conditions, and of the numerous circumstances which influence the flora, more especially dietetics, that common errors are so often repeated and inaccurate deductions made. To quote but one example, it is not an uncommon occurrence for a patient whose diet consists of cow's milk, to be treated with a -streptococcal vaccine made from the faeces.
Morris, Porter and Meyer' have introduced a very elaborate technique for the bacteriological analysis of the fecal flora of children, which is the following:-
(1) Stock dilution made from a known weight of faeces.
(2) Microscopical examination and differential counts.
(3) Plating procedures.
(4) Inoculation of fermentation tubes of dextrose, lactose, saccharose, and milk.
(5) Inoculation of gelatine and Loeffler's serum.
(6) Inoculation of acetic acid glucose broth-N/5, N/10, N/20. By means of these methods they recognize three types of intestinal flora, namely: (1) Fermentative or saccharolytic; (2) putrefactive or proteolytic;
(3) facultative or normal. Each of these types is characterized by a certain definite group of bacteria.
Gelatine and Loeffler's serum are especially favourable for organisms in the putrefactive class, while the amount of liquefaction and digestion of the respective media is an indication of the numbers of live putrefactive bacteria.
Samples of faeces with pronounced putrefactive properties cause complete liquefaction of gelatine in seventy-two hours.
Fermentative stools, as a rule, are buff-coloured, foamy, semi-formed. possess a sour odour, and are strongly acid. Putrefactive stools may be dry, solid, and dark brown in colour, or pale and moist, with mucus and undigested food, possessing a putrid odour, or dirty green in colour and semi-formed. These authors lay stress on the fact that the fecal flora of a child fed on cow's milk, although not suffering from any intestinal disturbance, or symptoms of intoxication, may resemble the putrefactive stool, due to direct milk contamination.
It is of interest here to record the observations made by Frost and Bachmann,2 who isolated hemolytic streptococci from high grade milks. The milk was obtained from 412 cows from four dairies. In 28 per cent. haemolytic colonies were obtained. Morris, Porter and Meyer consider that Bacillus perfringens plays only a very subordinate r6le in summer diarrhcea, but may be responsible for some of the grave symptoms of intoxication in infantile dysentery.
The importance of the constant presence of strongly proteolytic Grampositive spore-bearing aerobes in putrefactive stools was recognized, and these authors consider that these bacteria are introduced with certain foods which are grossly contaminated.
As a result of these elaborate investigations, they consider it to be an Festablished fact that the microbic flora of the intestinal canal is in direct relationship with the diet of the host, and that the absence of carbohydrates in a diet produces a predominance of proteolytic bacteria, resulting in putrefactive stools and symptoms of intoxication from intestinal absorption.
1 Morris, G. B., Porter, R. L., and Meyer, K. F., " The Bacteriological Analysis of the Fecal Flora of Children," Joutrn. Infect. Dis., 1919, xxv, p. They believe that in children with strongly putrefactive stools, a special syndrome occurs, as in the case of adults: tired look, dark circles round the eyes, anorexia, cyanosis, laxity and stupor. A strict carbohydrate diet will effect a cure, and the stools will become fermentative. It is this change in the fteces which must be aimed at and persisted in, although it may take from ten to forty days; and of all foods, the most valuable is lactose.
Torrey' classifies intestinal bacteria into predominantly fermentative or putrefactive, and places Bacillus coli intermediate between these groups, as it may give rise to either type according to diet.
In adults the importance of chronic intestinal putrefaction has led to various methods of treatment being employed, such as: vaccine therapy, intestinal antiseptics, removal of the colon, and the at one time popular remedy of implanting antagonistic organisms, such as Bacillus bulgaricus.
Cannon,2 in the Journal of Infectious Diseases for 1921, refers especially to the question of the value of Bacillus bulgaricus as follows: "Within the last few years observations have shown that it is impossible to implant Bacillus bulgaricus in the intestinal tract, since the organism is apparently not an inhabitant of the normal intestine and cannot' adapt itself to its new environment."
Torrey3 has claimed good results in the treatment of typhoid fever by a high carbohydrate diet, which is best obtained by the administration of lactose. In dogs he has shown that lactose and dextrose added to the diet completely suppress the proteolytic types of faecal bacteria, while of the proteins responsible for intestinal putrefaction milk casein was far less formidable than meat protein. It is of interest here to record that Winternitz,' in 1892, attributed the value of a milk diet to the contained lactose.
Cannon's observations agree with those of other observers who claim that the reduction of intestinal putrefaction can be effected by the substitution of carbohydrates in the diet for proteins. The controlling force of the intestinal bacteria in the normal intestine is the food which is consumed. Cannon found that Bacilluts bifidus, present in the faeces of children, lives on the lactose in human milk. From his experience mammalian proteins, especially, increase the number of indol-producing bacteria, while vegetable, fish and milk proteins do so much less; vegetables may have anti-properties, and at the same time he believes that vegetable proteins encourage the growth of a non-gas-producing acid flora. Absorption in the intestines is increased by raising the intraintestinal pressure, and, therefore, distention of the intestines leads to increased absorption of bacterial by-products.
Pane's5 observations agree with those of the American workers already referred to. He found that when a full meat diet is taken, certain proteolytie anaerobic and aerobic bacteria constitute the chief intestinal flora, and that their products cause the toxipmia; but if a milk diet is now given, the bacteria of acid fermentation proliferate at the expense of the others, because an unfavourable environment is established. It must be fully realized' that acid fermentation is only a temporary measure to destroy proteolytic activity.
The adoption of the detailed method of study of the intestinal flora, for Re8earch, 1919, xxxix, p. 415. 4 Winternitz, Ztschr. f. Physiol. Chem., 1892, x, p. 306. 5 Pane, N., [" The Normal Intestinal Flora in Adults,"] Riforma Medica, Naples, Augulst 16, 1919, xxxv, No. 33. which American workers are largely responsible, has led us to appreciate the following facts:
(1) The importance of diet, and the length of time a certain diet must be employed to effect a change in the intestinal flora.
(2) The effect of active intestinal movements on the faecal flora.
(3) The advantage of employing various media in each individual investigation.
Dalyell,l when studying the obligatory anaerobes in the alimentary canal of infants, also found that marked differences occurred when various media were employed. I will refer to one example from my series to show the value of employing several media when investigating the intestinal flora.
The fieces of a small boy, with an intestinal infection, consisted largely of mucus and pus, and the pus cells contained Gram-negative bacilli. A large amount of the liquid feces was dried by my method and the powder obtained was well mixed. This was added to various media, as shown, together with the results, in the accompanying Gram-positive bacilli abundant. No ruptuire of medium. For some considerable time I have followed along the lines advocated by the American workers, and I entirely agree with their improved methods, provided the diet of the patient and the clinical condition are fully controlled. There are cultural differences between my technique and that used by the American workers, and I employ at the outset my own method for the preparation of the feces for the bacteriological examination, which has been described in detail by Wordley.2 This consists essentially in drying the faeces *on sterile porous tiles and working with a mixture of the dry powder which is obtained. By this means you are able to study the bacterial content without any of the difficulties experienced with the ordinary methods, and you are able to work with a very large quantity of fices, and this in itself is of considerable importance.
As we have now considered the influence of diet on the bacterial flora of the intestinal tract, more especially as regards the influence of a milk diet, it will be most satisfactory to discuss the bacteriological findings in sprue.
The bacteriological observations made on the feeces in cases of sprue are not convincing. One body of investigators believes that this disease is due to yeastlike organisms, and others believe that it is due to streptococci and colon bacilli.
If we consider these observations for one moment we learn that the Monilia I Dalyell, E. J., " Obligate Anaerobes in the Alimentary Tract of Infants," Journ. Path. and Bact., 1914-15, xix, p. 276. 2 Wordley, E., " A New Metbod for the Isolation of Organisms for Fmces and Sputum, with some observations on Hmmolytic Streptococci in Feces obtained by this Method," Journ. Hyg., July 15, 1921, xx, No. 1. of Ashford' has been found in the fieces of sprue cases, that it has also been isolated from the tongue and sputum, and has been found to be pathogenic to guinea-pigs; while Krauss states that he isolated this organism from Porto Ricobread. Dodd's2 observations were based on the examination of one hundred samples of feces from cases of sprue from which he considered that there was a great increase of blastomyces. When white mice were fed on cultures of these organisms they developed diarrhcea similar to that met with in sprue,. showed marked emaciation, and died within a few weeks, but, in my opinion,. such findings require most careful confirmation. Then we have the observations of Sir Leonard Rogers8 who has suggested that sprue is essentially a streptococcal infection originating in the mouth and spreading down the intestinal canal. He also claimed good results from streptococcal vaccine therapy. I have made full bacteriological investigations of the feces from twenty-four cases of sprue since 1919; all these patients were suffering from relapses, and many were acutely ill.
I regret, however, that my findings give no support to the bacteriological origin of this disease advanced up to the present time. Streptococci, which were abundant in the feces, were mostly non-hamolytic, but neither the heemolytic nor the non-hoemolytic showed distinctive characteristics.
The streptococcal content of the faeces was no more abundant than might occur in patients on a purely milk diet; and in certain pathological conditions. quite apart from sprue. Torrey4 has shown that milk and a high casein diet stimulate a vigorous growth of saprophytic streptococci and enterococci, a statement which I can fully endorse. It would be well for this fact to be more fully appreciated, owing to the indiscriminate use of streptococcal vaccines made from the fteces. Yeasts occurred in the mouth and faces, but no positive evidence was obtained that these organisms were the cause of the condition, or even related to it. My findings were in no way abnormal for patients on a milk diet and with fermentative stools.
In conclusion, it must be fully realized that the most elaborate bacteriological investigation of the feces is wasted labour, unless taken in complete conjunction with the clinical condition of the patient, the diet, and the length of time the diet has been in force. It is well known that secondary organisms may play an important part in cases of typhoid fever, bacillary and ameebicdysentery, but it is not understood how far the activities of these secondarybacteria are related to the patient's diet. 
